Utilizing a new method to structure parallellotopes, a geometrical interpretation of the inverse matrix is given, which includes the generalized inverse of full column rank or a full row rank matrices. Further, some relational volume formulas of parallellotopes are established.
Introduction and notations
Let R n denote an n-dimensional real Euclidean vector space, for a nonzero n ×  vector x ∈ R n , the generalized inverse of x, denoted by x + , has the geometrical interpretation that x T is divided by x  , that is,
where x T is the transpose of x (see []).
A natural question is whether a similar geometrical interpretation holds for the inverse of a matrix. In this paper, using a new method to structure a m-dimensional parallellotope, the geometrical interpretation of the inverse matrix and the generalized inverse of a matrix with full column rank or full row rank are given.
Let [z  , z  , . . . , z m ] be the m-dimensional parallellotope with m linearly independent vectors z  , z  , . . . , z m as its edge vectors, i.e., 
Theorem . will be required in the study of matrix disturbances (see [-] ). Utilizing the geometrical interpretation of the inverse matrix, we have the following relational volume formulas of parallellotopes for the n × n real matrices M, N .
* * be the parallellotope structured by the edge vectors of
The proofs of the theorems will be given in Section . 
where , is the ordinary inner product in R n . Suppose
Further, let
and
It follows from (.) that
Thus, the matrix N is the inverse of the matrix M, and the column vectors
respectively. Together with Theorem . and taking M for an n × n matrix with full rank, we have Corollary ..
Here, we will complete the proof of Theorem .. The following lemma will be required. 
Lemma . For L(i) the linear subspace spanned by z
From the definition of the volume of the parallellotope, we get (see
The proof of Lemma . is completed.
Proof of Theorem . From Theorem ., it follows that 
